The purpose of the present study was to ascertain the prevalence and type of CAM use among asthmatic children presenting to a tertiary care pediatric asthma centre in Quebec. Moreover, we attempted to identity factors associated with CAM use to identify subgroups of patients that could be targeted to study the reasons for, and potential impact of, CAM use in childhood asthma.
METHODS

Design
A cross-sectional study using data from standardized questionnaires that were completed by parents of all children presenting to the Asthma Centre of The Montreal Children's Hospital (Montreal, Quebec) for an initial visit between 1999 to 2007, was conducted. The Director of Professional Services of the Montreal Children's Hospital, McGill University Health Centre (Montreal, Quebec), approved and waived the need for an ethics review of the present quality improvement initiative for the care of children with asthma.
Study population
Eligibility criteria included children one to 17 years of age who had an initial consultation at the Asthma Centre following a physician-confirmed diagnosis of asthma. Patients with other chronic respiratory conditions such as bronchopulmonary dysplasia and cystic fibrosis were excluded. Because inquiry regarding CAM use was systematically made only at the initial encounter, data from repeat visits were specifically excluded.
Procedures and outcomes
At the intitial assessment, as per standard procedures, all parents completed a questionnaire regarding family history of atopy, environmental triggers -including tobacco smoke exposure -and the use of CAMs. Children were classified as using CAM if parents answered 'yes' to the following question: "Is the child currently receiving any form of alternative medicine to improve his or her asthma?" Users were then asked to identify which of the following listed CAMs were used: acupuncture, chiropractic, herbs, homeopathy, naturopathy, oligotherapy, osteopathy, vitamin supplements and others. No specific descriptions of the various CAM types were provided.
The computerized health records of the Asthma Centre included information regarding patient demographics (age, sex and ethnicity); neighbourhood income, which was estimated from postal codes; health care resource use in the previous year; asthma phenotype (persistent, episodic or seasonal); environmental triggers; asthma severity; asthma control and associated comorbidities; and prescribed asthma medications. Physicians rated asthma control as good, fair or poor, based on a global assessment derived from history, examination and, if available, lung function tests. Asthma severity was assessed according to the intensity of treatment required to maintain control: patients who did not take or used low doses of inhaled corticosteroids (less than 400 µg/day of chlorofluorocarbon-propelled beclomethasone dipropionate [CFC-BDP] or equivalent) were assumed to have mild asthma; patients who were prescribed low doses of inhaled corticosteroids with adjunct therapy (eg, longacting beta-2 agonists or antileukotrienes) or moderate doses (more than 400 µg/day but less than 800 µg/day) of CFC-BDP or equivalent were considered to have moderate asthma; patients who were prescribed moderate doses of inhaled corticosteroids with adjunct therapy or high doses of CFC-BDP (more than 800 µg/day) or equivalent (6, 19, 20) were considered to have severe asthma.
Statistical analysis
Prevalence was reported as proportion with 95% CI. A sensitivity analysis was conducted assuming that eligible patients in whom the use of CAM was not documented were all users and then repeated, assuming all were nonusers. Group differences in the factors associated with CAM use were determined using the c 2 test for categorical variables and the Wilcoxon-MannWhitney U test for continuous variables and reported as OR with 95% CI using logistic regression analysis. A multiple logistic regression analysis was conducted using backward selection to examine the relative contribution of various variables. Candidate variables were those with a significant bivariate association with CAM use, and those previously reported as predictors or potential confounding variables of CAM use (eg, asthma severity, control, ethnicity, smoking exposure and socioeconomic status of the parents) (3, 15, 21) . The main model included these variables, regardless of the percentage of missing values. A sensitivity analysis that included only candidate variables documented in more than 65% of the children was repeated. Because age was notably skewed toward younger children, it was categorized into two groups using the overall group median as the cut-off (younger than six years of age, and six years of age or older). P<0.05 was considered to be statistically significant. The data were analyzed using SAS version 9.1 (SAS Institute Inc, USA).
RESULTS
Of the 3195 children who had an initial consultation at the Asthma Centre, 558 (17%) did not meet the eligibility criteria, resulting in 2637 eligible children (Figure 1 ). The status of CAM use was unknown for 610 (23%) patients. Thus, 2027 children, which included 273 CAM and 1754 non-CAM users, constituted the sample cohort of the present study.
The prevalence of CAM use was 13% (95% CI 12% to 15%). The prevalence of CAM use rose to 21% (95% CI 20% to 23%) when all patients with unknown CAM status were assumed to be users. When all patients with an unknown CAM status were assumed to be non-CAM users, the prevalence was 12% (95% CI 11% to 14%). The most popular types of CAMs were supplemental vitamins, homeopathy and acupuncture ( Table 1 ). The reported use of CAM over time remained relatively stable, ranging from 15% in 1999, to 14% in 2007.
Bivariate analyses revealed significant group differences in age, ethnicity, asthma phenotype and asthma control between CAM and non-CAM users (Table E1) . Multivariate logistic regression analysis demonstrated a positive association between CAM use and young age, Asian ethnicity, episodic asthma and poor asthma control (Table 2) . A sensitivity analysis using only candidate variables recorded in more than 65% of patients (thus excluding asthma control) confirmed a similar strength of association between CAM use and age (OR 1.94; 95% CI 1.39 to 2.71), Asian ethnicity (OR 1.77; 95% CI 1.08 to 2.89) and episodic asthma (OR 1.5; 95% CI 1.08 to 2.07). CAM users were more likely to be younger than six years of age compared with nonusers (59% versus 47%, P<0.001) ( Figure E1 ).
DISCUSSION
In the present large survey of more than 2000 Canadian children with asthma, the parent-reported prevalence of CAM use was 13%. Of all modalities, vitamins, homeopathy and acupuncture accounted for more than 50% of CAM use. Patient characteristics that were positively associated with CAM use included preschool age, Asian ethnicity, episodic asthma and poor asthma control.
The prevalence of CAM use among children presenting for an initial consultation to our asthma centre was consistent with the 11% prevalence rate reported in 1994 in Canadian children with various conditions, including asthma (1). It is also inline with the 6% usage rate reported in a large population survey (22) of children and adults with asthma in the United Kingdom. The prevalence reported in our study, however, is three-to fivefold lower than that reported in the pediatric American surveys (2,10,13). The reasons for the wide variability in CAM use in children with asthma between these two adjacent North American countries are unclear. We hypothesized that the lower observed prevalence may be due to differences in survey methods, patients' eligibility criteria, the spectrum of CAMs considered, access to conventional medical care and/or subsidized drug plans. Indeed, in contrast to several studies, our survey was not anonymous because we instructed parents to complete and return the questionnaire to their physician, raising the possibility of under-reporting due to a social desirability bias. Second, we sampled children presenting to a tertiary care centre who may have been more receptive to, and satisfied with, conventional therapy than an unselected population-based sample. While satisfaction with conventional therapy has been associated with low CAM use, the association was, in fact, demonstrated in a large population-based survey (22) , thus raising doubt as to the importance of a selection bias in our centre. Third, several studies used a broader definition of CAM than ours, including mind-body medicine (eg, prayer, yoga, etc) and massotherapy (eg, rubs and massages), which were reported by as many as 45% of parents of asthmatic children in previous surveys (10, 11, 15) . We elected not to survey parents on the use of these latter therapies because of their negligible risk of adverse effects or interaction with conventional therapies. Interestingly, although vitamins, homeopathy and acupuncture were identified as the most frequently used CAMs, their prevalence in our population remained lower than that reported in other studies (3, 11) . Finally, perhaps the universal access to traditional health care in Canada, and to free medications for children in Quebec, made the use of CAM less attractive than in countries in which health care access and drugs may be more restricted or costly. These hypotheses clearly need to be investigated further. Age (14), ethnicity (15) , asthma phenotype (3), asthma control (21) and socioeconomic status (15) have previously been associated with CAM use. With the exception of the latter factor, our findings supported these associations. The multiple logistic regression analysis permitted quantification of the strength of the associations -that is, an 80% or higher rate of CAM use in patients who were of preschool age, of Asian ethnicity, who had episodic asthma or poor asthma control. Moreover, the identification of the same factors (eg, age, ethnicity and asthma phenotype) with similar strengths of association, after the exclusion of variables with a large proportion of missing values, underlies the robustness of our findings.
The assessment of the effectiveness of CAM in pediatrics is restricted by the scarcity of studies. The few well-designed trials in this area have failed to provide any evidence for the effectiveness of acupuncture (7, 23) , homeopathy (8, 24) , chiropractic medicine (6) or herbal therapy (25) . Moreover, CAM use is not as benign as it may be perceived. In a cross-sectional study of adults with asthma, the use of chamomile, garlic and chili was associated with a two-to threefold increased rate of hospital admission for asthma compared with nonusers, perhaps reflecting the delayed use of efficacious medications (26) . Moreover, almost all CAM therapies have been associated with adverse effects -a hypersensitivity reaction being the most frequent (17) . In view of the high prevalence of childhood asthma (27) , the lack of documented efficacy of CAM (5, 6, 28) , and the possibility of adverse health events associated directly or indirectly (due to delayed use or decreased compliance with traditional asthma management) with CAM use, it appears worthwhile to further explore the reasons for CAM use in childhood asthma.
The wide age spectrum, the large sample size -which included more than 2000 patients -and the systematic inquiry of CAM use at the first consultation constitute the strengths of the present study. However, we acknowledge the following limitations. First, the cross-sectional design precluded any conclusion regarding the causal and temporal relationship with CAM use. For example, one cannot determine whether poor asthma control motivated -or resulted from -the use of CAM. Second, missing data are a common problem with the use of health records, which raises the possibility of recording bias and/or inaccurate estimation of association in less frequently documented variables. Ethnicity, median neighbourhood income, school absence, asthma control and type of CAM were recorded in 41% to 70% of patients, thus precluding reliable assessment of association of these variables with CAM use and type. All other data were available for 85% or more of patients.
However, in the secondary analysis that excluded variables with a large proportion of missing data, the identification of the same predictors of CAM use with similar strengths of association underlies the robustness of our findings. Third, the subjectivity associated with the physicians' prescribing patterns and their assessment of asthma phenotype, severity and control would tend to underestimate any true association, thus reinforcing the significance of our findings. Fourth, without the specific documentation of purchase or alternative practitioner encounters, there is a possibility of misclassification or underreporting of CAM use by parents. The pattern of use remains to be defined because we did not record the frequency, timing and intensity of use, nor did we inquire whether CAM was used as a complement or an alternative to traditional medication, prophylactically or curatively, or whether use was associated with delayed or decreased compliance to traditional medicine. Finally, the reasons and beliefs associated with the use of alternative medicine were not addressed.
CONCLUSION
The prevalence of reported CAM use in children with asthma consulting a tertiary care centre was modest, with vitamins, homeopathy and acupuncture being the most popular. CAM use was associated with preschool age, Asian ethnicity, episodic asthma and poor asthma control. These factors may serve as indicators to remind health care professionals to inquire about CAM use, initiate appropriate counselling and to identify groups at higher risk of CAM use for future research. 
